This paper investigates the influence of magnetic field for a two dimensional deformations on a two temperature problem at the free surface of a semi-infinite semiconducting medium under the effect of mechanical force during a photothermal theory and the effect of hydrostatic initial stress on the medium. The Harmonic Wave Method (Normal Mode Analysis) has been used to obtain the equations of elastic waves, heat conduction equation, quasi-static electric field, carrier density, two temperature coefficient, ratios, and constitutive relationships for the thermo-magnetic-electric medium. The effects of several parameters as thermoelastic and thermoelectric coupling parameters and two temperature parameter of this force on the displacement component, force stress, carrier density and temperature distribution has been depicted graphically. Keywords: photothermal theory; carrier density; magnetic field; the harmonic wave; two temperature
sources were utilized [8] . After that photothermal methods have been used to measure temperature, thermal diffusivities, sound velocity, bulk flow velocities, surface thickness, and specific heats [9] [10] [11] . The photothermal generation during a photothermal process was studied by many authors. For semiconductor materials, the mechanism of this process includes two parts: the propagation of a thermal wave causes elastic vibrations in the medium; this is the thermoelastic (TE) mechanism of photothermal generation.
The problem of interaction between electromagnetic field, temperature, stresses and strains in a thermoelastic solid is relevant for a number of applications such as geophysics for understanding the effect of the Earth's magnetic field on seismic waves, damping of acoustic waves in a magnetic field, emissions of electromagnetic radiations from nuclear devices, development of a highly sensitive super conducting magnetometer, electrical power engineering, optics etc. The magneto-thermoelastic disturbances generated by a thermal shock in an elastic half-space having a finite conductivity have been investigated by Puri [12] . Among the authors who considered the generalized magnetothermoelastic equations are Nayfeh and Nemat-Nasser [13] who studied the propagation of plane waves in a solid under the influence of an electromagnetic field. They obtained the governing equations in the general case and the solutions for some particular cases.
The theory of heat conduction in a deformable body, formulated by Chen et al. [14] [15] [16] depends on two different temperatures the conductive temperature and the thermo dynamical temperature. Chen et al. [16] discussed the difference between these two temperatures is proportional to heat supply. The existence, structural stability, convergence and spatial behavior of two temperature thermoelasticity have been provided by Quintanilla and Tien [17] . Youssef [18] has developed a new model of generalized thermoelasticity that depends on two temperatures T and  , where the difference between the two temperatures is proportional to heat supply ii ,  with a non-negative constant a (length 2 ).
Othman and Lotfy [19] studied the plane waves in generalized thermo-microstretch elastic halfspace by using a general model of the equations of generalized thermomicrostretch for a homogeneous isotropic elastic half space. Othman et al. [20] studied the generalized thermomicrostretch elastic medium with gravitational effect and initial stress for different theories. Lotfy [21] studied Two temperature generalized magneto-thermoelastic interactions in an elastic medium under three theories. Lotfy and Hassan [22] studied Normal Mode Method for Two-Temperature
Generalized Thermoelasticity under Thermal Shock Problem. Abo-Dahab et al. [23] studied generalized magneto-thermoelasticity with fractional derivative heat transfer for a rotation of a fibre-reinforced thermoelastic.
The plane waves propagation is investigated under the influence of magnetic field to solve the two temperature problem in a two dimensional deformation at the free surface of a semi-infinite semiconducting medium during a photothermal process under the effect of mechanical force as hydrostatic initial stress on the medium. The harmonic wave method was used to obtain the two temperature parameter with stress under the initial stress in the medium, exact expression of Normal displacement, Normal force stress, carrier density and temperature distribution.
Basic Equations
We consider the problem of a thermoelastic half space(
h is the induced magnetic field acting parallel to the boundary plane (taken as the direction of the y-axis). The surface of the half-space is subjected to a thermal shock which is a function of z and t. Thus, all quantities considered will be functions of time variable t, and co-ordinates x and z. We begin our consideration with linearized of electro-dynamics slowly moving medium, the variation of magnetic field and electric field are given by Maxwell.s equations:
Where 0  is the magnetic permeability, 0  is electric permeability and u   is the particle velocity of the medium, and the small effect of temperature gradient on J  is also ignored. The above equations a dot denotes differentiation with respect to time. Expressing the components of the vector 
The electric intensity vector is normal to both the magnetic intensity and the displacement vectors. Thus, it has the components
It is assumed that the theoretical analyses of the transport process in a semiconductor contain in the consideration of coupled plasma waves, thermal waves and elastic waves simultaneously. The carrier density N( r  , t), temperature distribution T( r  , t), and elastic displacement u( r  , t) are the main variable quantities. For a medium with two temperatures of a linear, homogeneous and isotropic properties of the medium whose state can be expressed in terms of the space variables x, z ( r  is the position vector) and the time variable t. The coupled plasma, thermal and elastic transport equations can be given below (with new model under two temperature) as a vector form as [5, 18, 24, 25] as,
Body couples, the carrier density and heat sources can be written by following the equations
The equations of motion and constitutive relations for a magnetic field in the absence of body forces can be written as:
where,  and  are the Lamé elastic constants,  is the density, P is the initial stress, k is the thermal conductivity of the sample, 0 T is the absolute temperature.
is the volume thermal expansion where T  is the co-efficient of linear thermal expansion and e C is specific heat at constant strain of the solid plate, n  is the difference of deformation potential of conduction and valence band. In equation (8) , the second term on the right side characterizes the effect of heat generation by the carrier volume and surface de-excitations in the sample and third term describes the heat generated by stress waves respectively. In the elastic equation (9) , the third and fourth terms describes source term and influence of the thermal wave, plasma wave on the elastic wave, respectively [28] . We restrict our analysis parallel to xz -plane, so the displacement is defined by 
where a > 0 two-temperature parameter, Youssef [18] .
The constitutive equation takes the form 
Formulation of the Problem
Use the vector analysis, from (1)-(4) we note that the field equations and constitutive relations in generalized linear thermoelasticity with the effect of magnetic field and without body forces and heat sources are 
For simplicity, we will use the following non-dimensional variables
Where e is the dilatation.
Assuming the scalar potential functions
Hence, using a scalar function and equation (16) in equations (7)- (8) and (14)- (15), we have (dropping the dashed for convenience).
We can obtain from Eqs. (8) and a scalar potential functions 
Solution of the problem
For a harmonic wave propagated in the direction, where the wave normal lies in the xz-plane, to solve the equations (9)-(13) for the physical variable, we assume the following
where  is the (complex circular frequency) time constant, i is the imaginary, b be a wave 22) , we arrive at a system of five homogeneous equations:
Stress components equations (24)-(26) will take the following forms:
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The above equation can be factorized
where,
are the roots of the following characteristic equation
Equation (31) together with the characteristic equation of (37) can be written as, 
) exp( ) , ( ) , ( 
Applications
In this section, we determine the parameters
In the physical problem, we should suppress the positive exponentials that are unbounded at infinity. The constants vi) During the diffusion process, the carriers can reach the sample surface, with a finite probability of recombination. So the boundary condition for the carrier density can be given below:
Substituting the expressions of the variables considered into the above boundary conditions, we can obtain the following equations satisfied by the parameters 
Numerical results and discussions
In order to analyze the above problem numerically, we now consider a numerical example for which computational results are given. The silicon (Si) is chosen as the material for numerical simulation. The numerical constants (parameters in SI unit) of the problem are taken as: .The values of temperature for a non-magnetic thermoelastic medium under the influence of initial stress decrease sharply in the beginning and smooth increases to arrive the maximum value and then oscillate uniformly. The variations of temperature are similar in nature for both differences in magnitude of magnetic field. The heat conduction and the dynamical heat take the same behavior. Under the influence of magnetic field, the values of normal force stress first increases in the first range and then oscillate uniformly. Also the values of shear force stress for a thermoelastic medium without magnetic field lie in a very short range and have a very similar to the variation of normal force stress with difference in different values of magnetic field. The Carrier density start from its minimum value, increase with an increasing of x tend to zero as x tends to infinity but u starts from maximum, decreases with an increasing of axis
Effect of magnetic field
x tends to zero as x tends to infinity, this indicate to the vanishing of all components for the large values of x.
We obtain from this figure, that the effect of magnetic field caused rearranged the atoms in the medium and compact the curves when x increases. Figure 2 plots the positive influence of thermoelectric coupling parameter 3  on the temperature distribution, displacement distribution, normal force distribution, force stress distribution, Carrier density N and the heat conduction  , respectively with respect to axis x. It is obvious that T,  and N start from its minimum value, increase with an increasing of x tend to zero as x tends to infinity but xz  and xx  start from its primary values, decreases with an increasing of axis x tends to zero as x tends to infinity, this indicate to the vanishing of all components for the large values of x, also, it is obvious that xx  and xz  start from zero at x=0 this indicate that there is no stresses in the origin value of x. From this figure, we can obtain significant effect of thermoelectric coupling parameter in the range.
Effect of thermoelectric coupling parameter

Effect of two temperature parameter
In Figure. 3 some comparisons have been shown to estimate the effect of two-temperature parameters a={0,5} on the temperature distribution, displacement distribution, normal force distribution, force stress distribution, Carrier density N, respectively, with respect to axis x, which agrees the initial boundary conditions. It is also observed from these figure that with the increase of dimensionless two-temperature parameter leads to an increase in its magnitude for all physical quantities. It is concluded that the temperature T and shear stress xz  influences positively without two temperature parameters (i.e., T takes higher values if a=5 comparing with the corresponding value a=0) but vice versa concerns xx  . Also, it is shown from the shape of the displacement u takes higher values without the two temperature parameters with the small values of x and takes inverse behavior with the large values of x comparing with the corresponding values of u if there is no two temperature parameter. begins to fall just near the edge ( 0  x ), where it experiences sharp increases (with minimum negative gradient). In addition, all lines begin to intersect when the horizontal distance x is large to reach the reference temperature of the solid. These results obey physical reality for the behaviour of silicon as a polycrystalline solid (state of particles equillibrium). In addition, all lines begin to coincide when the horizontal distance x tends to infinity and reach zero after their relaxations at infinity.
Effect of hydrostatic initial stress
Effect of all parameters in 3D
Figures. 5 and 6 clears the 3D schematics concern the temperature distribution T,  , displacement distribution u, w, stresses force distribution and Carrier density N with respect to x and z axes in the presentce of magnetic field and the hydrostatic initial stress with thermoelectric coupling parameter 3  and thermoelastice coupling parameter 1  . It is obvious that all values increase from its primary values at x=0 and decrease tends to zero as x tends to infinity. We obtain for all physical quantities, The Elastic Wave Motions in 3D overlapping and damping when x and z increases to reach the state of particles equillibrium. These figures are very important to study the dependence of these physical quantities on the vertical component of distance. The curves obtained are highly depending on the vertical distance from origin, all the physical quantities are moving in wave propagation.
Conclusion
Using the harmonic wave analysis method, we obtained an explicit, totally analytic, uniformly valid solution of the system of four fully coupled, highly linear similarity equations describing heat and mass transfer by mixed convection in homogeneous and isotropic properties of the medium with two temperatures. We can conclude that the magnetic field has a great effect on the temperature distribution, displacement components, normal force distribution and force stress distribution and this effect produces the same trend under the effect of photothermal theory. All functions tend to zero as x-axis tends to infinity, indicate to the vanishing of all components for the large values of x. The two temperature generalized theory of magneto-thermo-elasticity describes the behavior of the particles of an elastic body is more realistic than the one temperature theory of generalized magnetothermo-elasticity. Positive thermoelectric couple parameter, it appears that the positive value has a good influence on all parameters. Finally, it is clear from the results obtained numerically and graphically, that photothermal has a good influence on the phenomena which has a lot of applications on diverse field as semiconducting and the reactions during a photothermal process and other fields in physical engineering also in physical chemistry and medical physics. 
